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(C) A pre-examination search was performed by an independent patent search 
firm. The pre-examination search includes a classification search, a computer database search, 
and a keyword search. The classification search covered the following classes and sub-classes: 

711/ 114,148,154,170 
714/ 5, 6, 7 

Additionally, a computer database search was conducted on the USPTO systems EAST and 
WEST. The following references were identified in the search report: 

(1) U.S. Patent No.: 

5,077,736 Dunphy, Jr. et al. 
5,737,510 Kakutaetal. 
6,058,489 Schultz et al. 

(2) U.S. Patent Application Publication Nos.: 

2002/0174296 Ulrichetal. 
2005/01 08475 Yamamoto 

(3) Japanese Application Publication No. : 
JP-09016343A Kyoichietal. 

(D) The above references are enclosed herewith, collectively as Exhibit A. 

(E) Set forth below is a detailed discussion of the references, pointing out with 
particularity how the claimed subject matter recited in the claims, amended according to the 
preliminary amendment filed herewith, is distinguishable over the references. 

Claimed Subject Matter of the Present Invention 

There are two independent claims among the nine pending claims. 

Independent claim 1 recites a disk array system having a maintenance terminal 
connected its disk controller. A disk array is connected to the disk controller via a disk channel. 
The disk array comprises a plurality of drive boards each mounting thereon a plurality of disk 
drives connected to wiring on the board. The disk array further comprises a common board 
provided with a plurality of connectors for connecting the wiring on each of the drive boards to 
wiring for the disk channel, the a plurality of drive boards being detachably mounted on the 
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common board via the plurality of connectors. The disk controller, among other things, defines a 
part of the drive boards in the disk array as spare boards and the rest as active boards, manages 
(N + 1) pieces of the disk drives (N ^ 2) that are mounted on different drive boards in a group 
of active drive boards as a logical group, and either dispersively allocates a memory area for 
storing error correction information generated in each logical group to the (N + 1) pieces of disk 
drivers or fixedly allocates the memory area to a specific disk drive. The disk controller 
comprises means for reorganizing logical groups when failure occurs in any active disk drive in 
the disk array, after storing the data that is stored on the disk drives on the faulty board into 
corresponding disk drives on the substitution board selected from among a group of spare drive 
boards, so that each logical group to which one of disk drives on the faulty board belongs 
includes a new disk drive on the substitution board in place of the disk drive on the faulty board. 
The disk drive further comprises means for informing the maintenance terminal that the faulty 
board is replaceable after the reorganization of the logical groups is completed. 

Independent claim 7 recites a failure recovering control method executed by a 
disk controller in a disk array system, where a disk array that is connected to the disk controller 
includes a plurality of drive boards each mounting thereon a plurality of disk drives connected to 
wiring on the board, and a common board provided with a plurality of connectors for connecting 
the wiring on each of the drive boards to wiring for the disk channel, the plurality of drive boards 
being detachably mounted on the common board via the plurality of connectors. The disk 
controller, among other things, defines a part of the drive boards in the disk array as spare boards 
and the rest as active boards, manages (N + 1) pieces of disk drives (N ^ 2) mounted on 
different drive boards in a group of active drive boards as a logical group, dispersively allocates 
a memory area for storing error correction information generated in each logical group to the 
plurality of disk drives or fixedly allocates the memory area to a specific disk drive. The recited 
method includes selecting a substitution board to be used in place of a faulty board on which a 
faulty drive is mounted from among a group of the spare drive boards. The recited method 
further includes storing the data that is stored in each disk drive on the faulty board into disk 
drives on the substitution board. The recited method further includes reorganizing logical groups 
to each of which a disk drive on the faulty board belongs into new configuration including a new 
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disk drives on the substitution board in place of the disk drive on the faulty board. The recited 
method further includes informing the maintenance terminal that the faulty board can be 
replaced. 

U.S. Patent No. 5,077 ,736 Dunphv, Jr. et al. 

The patent to Dunphy, Jr. et al. (5,077,736), assigned to Storage Technology 
Corporation, provides for a Disk Drive Memory. Disclosed is disk drive memory 100 including 
disc drive manager 140 and having. a large plurality of small form factor disk drives 130-0, 130-1 
... 130-M including a pool of backup replacement disk drives, where the drives are organized in 
redundancy groups and the backup disk drives automatically substitute a failed drive in a 
redundancy group (see figure 1; and column 9, lines 19-58). 

As to claim 1, the reference does not show or suggest a disk array comprising a 
plurality of drive boards each mounting thereon a plurality of disk drives and disk controller that 
defines a part of the drive boards in the disk array as spare boards and the rest as active boards. 
The reference does not show or suggest a disk controller storing the data that is stored on the disk 
drives on a faulty board into corresponding disk drives on a substitution board selected from 
among the spare drive boards. The reference does not show or suggest means for reorganizing 
logical groups after the data is stored on drives of the substitution board. The reference does not 
show or suggest the disk controller informing a maintenance terminal that the faulty board is 
replaceable after the reorganization of the logical groups is completed. 

As to claim 7, the reference does not show or suggest failure recovering control 
method in a disk array system comprising a disk array is connected to a disk controller and 
includes a plurality of drive boards each mounting thereon a plurality of disk drives where the 
disk controller defines a part of the drive boards in the disk array as spare boards and the rest as 
active boards. The reference does not show or suggest a step of selecting a substitution board to 
be used in place of a faulty board on which a faulty drive is mounted from among a group of the 
spare drive boards. The reference does not show or suggest a step of storing the data that is 
stored in each disk drive on the faulty board into disk drives on the substitution board, and then 
reorganizing logical groups to each of which a disk drive on the faulty board belongs into new 
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configuration including the new disk drives on the substitution board in place of the disk drive on 
the faulty board. The reference does not show or suggest a step of informing the maintenance 
terminal that the faulty board can be replaced. 

U.S. Patent No. 5 .737,510 Kakuta et aL 

The patent to Kakuta et al. (5,737,510), assigned to Hitachi, Ltd., provides for a 
Disc Array System Having Disc Storage Devices Dispersed on Plural Boards and Accessible at 
Withdrawal of Part of the Boards. Disclosed is a disc array system including array controller 2 
connected through channel path switch 1 1 to CPU 1, and having drives S mounted in a 
distributed manner on boards SA, where drives in a parity group are on different boards, and 
where a board carrying a faulty drive is withdrawn from mother board 37 when a fault occurs on 
a drive on that board (see figure I; and column 5, lines 9-28). 

As to claim 1, the reference does not show or suggest a disk array comprising a 
plurality of drive boards each mounting thereon a plurality of disk drives and disk controller that 
defines a part of the drive boards in the disk array as spare boards and the rest as active boards. 
The reference does not show or suggest a disk controller storing the data that is stored on the disk 
drives on a faulty board into corresponding disk drives on a substitution board selected from 
among the spare drive boards. The reference does not show or suggest means for reorganizing 
logical groups after the data is stored on drives of the substitution board. The reference does not 
show or suggest the disk controller informing a maintenance terminal that the faulty board is 
replaceable after the reorganization of the logical groups is completed. 

As to claim 7, the reference does not show or suggest failure recovering control 
method in a disk array system comprising a disk array is connected to a disk controller and 
includes a plurality of drive boards each mounting thereon a plurality of disk drives where the 
disk controller defines a part of the drive boards in the disk array as spare boards and the rest as 
active boards. The reference does not show or suggest a step of selecting a substitution board to 
be used in place of a faulty board on which a faulty drive is mounted from among a group of the 
spare drive boards. The reference does not show or suggest a step of storing the data that is 
stored in each disk drive on the faulty board into disk drives on the substitution board, and then 
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reorganizing logical groups to each of which a disk drive on the faulty board belongs into new 
configuration including the new disk drives on the substitution board in place of the disk drive on 
the faulty board. The reference does not show or suggest a step of informing the maintenance 
terminal that the faulty board can be replaced. 

U.S. Patent No. 6,058,489 Schultz et ah 

The patent to Schultz et al. (6,058,489), assigned to Compaq Computer 
Corporation, provides for an On-Line Disk Array Reconfiguration. Disclosed is a system 
including disk controller 10 connected to host computer 101 and having hard disk subsystems 
142 including disk drives 1 14A-E forming a RAID array, where disk array reconfiguration takes 
place, for example, when a drive is to be removed (see figure 1; and column 2, line 65-column 3, 
line 3). 

As to claim 1, the reference does not show or suggest a disk array comprising a 
plurality of drive boards each mounting thereon a plurality of disk drives and disk controller that 
defines a part of the drive boards in the disk array as spare boards and the rest as active boards. 
The reference does not show or suggest a disk controller storing the data that is stored on the disk 
drives on a faulty board into corresponding disk drives on a substitution board selected from 
among the spare drive boards. The reference does not show or suggest means for reorganizing 
logical groups after the data is stored on drives of the substitution board. The reference does not 
show or suggest the disk controller informing a maintenance terminal that the faulty board is 
replaceable after the reorganization of the logical groups is completed. 

As to claim 7, the reference does not show or suggest failure recovering control 
method in a disk array system comprising a disk array is connected to a disk controller and 
includes a plurality of drive boards each mounting thereon a plurality of disk drives where the 
disk controller defines a part of the drive boards in the disk array as spare boards and the rest as 
active boards. The reference does not show or suggest a step of selecting a substitution board to 
be used in place of a faulty board on which a faulty drive is mounted from among a group of the 
spare drive boards. The reference does not show or suggest a step of storing the data that is 
stored in each disk drive on the faulty board into disk drives on the substitution board, and then 
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reorganizing logical groups to each of which a disk drive on the faulty board belongs into new 
configuration including the new disk drives on the substitution board in place of the disk drive on 
the faulty board. The reference does not show or suggest a step of informing the maintenance 
terminal that the faulty board can be replaced. 

U.S. Patent Application Publication No. 2002/0174296 Ulrich et al. 

The patent application publication to Ulrich et al. (2002/0174296 AI) provides for 
a Disk Replacement via Hot Swapping with Variable Parity. Disclosed is a system including 
server 130 and disk array 140, where disk array reconfiguration takes place when a drive fails, 
such as in one embodiment by reconstructing the parity group and storing it in a space newly 
allocated for a new parity group (see figure 30; and paragraphs 28, 126, 168 and 455). 

As to claim 1, the reference does not show or suggest a disk array comprising a 
plurality of drive boards each mounting thereon a plurality of disk drives and disk controller that 
defines a part of the drive boards in the disk array as spare boards and the rest as active boards. 
The reference does not show or suggest a disk controller storing the data that is stored on the disk 
drives on a faulty board into corresponding disk drives on a substitution board selected from 
among the spare drive boards. The reference does not show or suggest means for reorganizing 
logical groups after the data is stored on drives of the substitution board. The reference does not 
show or suggest the disk controller informing a maintenance terminal that the faulty board is 
replaceable after the reorganization of the logical groups is completed. 

As to claim 7, the reference does not show or suggest failure recovering control 
method in a disk array system comprising a disk array is connected to a disk controller and 
includes a plurality of drive boards each mounting thereon a plurality of disk drives where the 
disk controller defines a part of the drive boards in the disk array as spare boards and the rest as 
active boards. The reference does not show or suggest a step of selecting a substitution board to 
be used in place of a faulty board on which a faulty drive is mounted from among a group of the 
spare drive boards. The reference does not show or suggest a step of storing the data that is 
stored in each disk drive on the faulty board into disk drives on the substitution board, and then 
reorganizing logical groups to each of which a disk drive on the faulty board belongs into new 
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configuration including the new disk drives on the substitution board in place of the disk drive on 
the faulty board. The reference does not show or suggest a step of informing the maintenance 
terminal that the faulty board can be replaced. 

U.S. Patent Application Publication No. 2005/0108475 Yamamoto 

The patent application publication to Yamamoto (2005/0108475 AI) provides for 
a Data Save in Disk Array System. Disclosed is disk array system 100 including disk controller 
105 connected to host computer 109 and having parity groups 102 including disk drives 101 5 
where, when a physical drive fails, data of the physical drive is saved in a spare logical drive (see 
figure 3; and paragraph 45). 

As to claim 1, the reference does not show or suggest a disk array comprising a 
plurality of drive boards each mounting thereon a plurality of disk drives and disk controller that 
defines a part of the drive boards in the disk array as spare boards and the rest as active boards. 
The reference does not show or suggest a disk controller storing the data that is stored on the disk 
drives on a faulty board into corresponding disk drives on a substitution board selected from 
among the spare drive boards. The reference does not show or suggest means for reorganizing 
logical groups after the data is stored on drives of the substitution board. The reference does not 
show or suggest the disk controller informing a maintenance terminal that the faulty board is 
replaceable after the reorganization of the logical groups is completed. 

As to claim 7, the reference does not show or suggest failure recovering control 
method in a disk array system comprising a disk array is connected to a disk controller and 
includes a plurality of drive boards each mounting thereon a plurality of disk drives where the 
disk controller defines a part of the drive boards in the disk array as spare boards and the rest as 
active boards. The reference does not show or suggest a step of selecting a substitution board to 
be used in place of a faulty board on which a faulty drive is mounted from among a group of the 
spare drive boards. The reference does not show or suggest a step of storing the data that is 
stored in each disk drive on the faulty board into disk drives on the substitution board, and then 
reorganizing logical groups to each of which a disk drive on the faulty board belongs into new 
configuration including the new disk drives on the substitution board in place of the disk drive on 
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the faulty board. The reference does not show or suggest a step of informing the maintenance 
terminal that the faulty board can be replaced. 

Japanese Application No. JP-09016343A Kyoichi et al. 

The Official Gazette of JP 09016343 relates to a RAID type disk drive system. A 
translation of relevant portions (identified by paragraph numbers) of this reference made by the 
Applicant follows: 

(0027) FIG. 1 is a diagram showing the configuration of a disk array subsystem of an 
embodiment of the invention. 

(0028) In the Figure, numeral 1 denotes a host apparatus, for example, a computer. 
Numeral 2 denotes a disk controller, which is a controller of the disk array provided 
with a RAID function. Numeral 3 denotes a processor for controlling the function of 
the disc controller 2. Numeral 4 denotes a memory to be used by the processor 3. 
Numeral 5 denotes a parity control circuit for performing control to generate parity 
data according to the RAID function, write the parity data into a disk drive (hereafter, 
referred as "parity disk drives") such as 10dl-10d3 within an array group, read out 
parity data from a parity disk drive such as 10dl-10d3 when a failure occurs in a disk 
drive (faulty disk drive) in each array group, recover data in the faulty disc drive 
based on the data and write the data into a spare disk such as 10el-10e3. Numeral 6 
denotes a buffer control circuit for controlling a buffer memory. Numeral 7 denotes a 
data buffer memory, which is a buffer memory to store data read out from the disk 
drives temporally. Numeral 8 denotes a disk interface (hereafter, an interface is 
referred as I/F) to control an I/F at the disk drive side. Numeral 9 denotes a host I/F to 
control an I/F at the host apparatus side. Numerals lOal to 10e3 denote disk drives, 
from/to which bit data are read/write through SCSI I/Fs 12 by the disk controller 2. 
Into disk drives 10dl-10d3, parity data of respective group are recorded. Numeral 11 
denotes a SCSI I/F at the host apparatus side as an I/F of the host apparatus 1. 
Numeral 12 denotes SCSI I/Fs at the disk drive side. The disk controller 2 is provided 
with a plurality of SCSI I/Fs 12, the number of which corresponds to the number of 
disk drives within one array group. Numerals 13a to 13e denote a plurality of units 
each to be a unit of replacement, each of which is constructed to accommodate a 
predetermined number of disk drives, for example, three disk drives 10#1 to 10#3. A 
block of replacement unit is each vertical array (one unit). Numerals 14a to 14c 
denote array groups, each of which is defined by an array, a horizontal array, different 
from that for the replacement unit. Each array group is a logical group for generating 
parities according to the RAID function. Numeral 15 denotes an internal system bus 
within the disk controller 2. 

(0037) As shown in FIG. 2, in this disk array subsystem, when a failure occurs in a 
disk drive, for example, in a disk drive 10c3, the disk controller 2 reads out the 
contents (bit data such as "1" and "0") from disk drives 10a3, 10b3 and 10d3, other 
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than the faulty disk drive 10c3, that belong to the same array group 14c (a group of 
disk drives correlated for generating pari ties) with the faulty disk drive 10c3. The 
parity control circuit 5 recovers the contents (data) of the faulty drive by calculating 
Exclusive OR between bit data of a disk drives 10a3 and 10b3 and comparing the 
result of XOR with parity data of disk drive 10b3, and the buffer control circuit 6 
writes the data into a data buffer memory 7 . 

(0038 ) Consecutively, the disk controller 2 writes the data written into the data buffer 
memory 7 into a disk drive (spare disk drive) 10e3, which is on the spare unit 13e and 
corresponding to the faulty disk drive 10c3. 

(0039) Next, the disk controller 2 copies the contents of the other disk drives 10c! 
and 10c2 on the same unit 13c with the faulty disk drive 10c3 into corresponding disc 
drives lOel and 10e2 on the spare unit 13e, respectively. The disk controller 2 carries 
out above processing for data recovering and data copy during when access requests 
from the host apparatus 1 are absent. 

(0040) Upon completing these recovering and copying, the function of the unit 13c 
including the faulty disk drive 10c3 can be replaced by the spare unit 13e entirely so 
that the unit 13 of the faulty disk becomes out of use. 

(0041) Accordingly, if the unit 13c accommodating the faulty disk drive 10c3 is 
detached from the SCSI I/F 12 in order to replace the faulty disk drive 10c3 with a 
new one, since the spare unit 13e stands proxy for the function of the unit 13c, the 
entire system can operate in the same way as the disk drive 10c3 was in a sate before 
the failure, whereby the system can be operated without exerting an influence on its 
performance. 

(0045) As this manner, according to the embodiment of the disk array subsystem, 
more than two disk drives 10al-10a3 are unitized to connect to a SCSI I/F 12, a 
plurality of units are disposed in a array, and one of the plurality of units 13a-13e is 
designated as a spare unit 13e. When a certain one of the plurality of disk drives, for 
example, a disk drive 13c3 in a unit 13c becomes out of order, after the data of faulty 
disk drive 13c3 are recovered to write into a corresponding spare disk drive 10e3, the 
data of the other disk drives lOcl and 10c2 on the same unit 13c with the faulty disk 
drive 10c3 are copied into disk drives lOel and 10e2 on the spare unit 13e, 
respectively, and by operating the spare unit 13e for the faulty unit, the faulty disk 
drive 10c3 can be changeable, together with the unit 13c, without exerting an 
influence on the performance of the system in operation. 

As to claim 1, the reference does not show or suggest a disk array comprising a 

plurality of drive boards each mounting thereon a plurality of disk drives and disk controller that 

defines a part of the drive boards in the disk array as spare boards and the rest as active boards. 

The reference does not show or suggest a disk controller storing the data that is stored on the disk 

drives on a faulty board into corresponding disk drives on a substitution board selected from 

among the spare drive boards. The reference does not show or suggest means for reorganizing 

logical groups after the data is stored on drives of the substitution board. The reference does not 
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v 

show or suggest the disk controller informing a maintenance terminal that the faulty board is 
replaceable after the reorganization of the logical groups is completed. 

As to claim 7, the reference does not show or suggest failure recovering control 
method in a disk array system comprising a disk array is connected to a disk controller and 
includes a plurality of drive boards each mounting thereon a plurality of disk drives where the 
disk controller defines a part of the drive boards in the disk array as spare boards and the rest as 
active boards. The reference does not show or suggest a step of selecting a substitution board to 
be used in place of a faulty board on which a faulty drive is mounted from among a group of the 
spare drive boards. The reference does not show or suggest a step of storing the data that is 
stored in each disk drive on the faulty board into disk drives on the substitution board, and then 
reorganizing logical groups to each of which a disk drive on the faulty board belongs into new 
configuration including the new disk drives on the substitution board in place of the disk drive on 
the faulty board. The reference does not show or suggest a step of informing the maintenance 
terminal that the faulty board can be replaced. 

Conclusion 

In view of this comments presented in the instant petition and the claim 
amendments presented in the accompanying preliminary amendment, the Examiner is 
respectfully requested to issue a first Office Action at an early date. 



Respectfully submitted, 




Reg. No. 37,478 



TOWNSEND and TOWNSEND and CREW LLP 

Two Embarcadero Center, 8 th Floor 

San Francisco, California 941 1 1-3834 

Tel: 650-326-2400 

Fax: 415-576-0300 

Attachments 

GBFYxmm 

60581818 v1 



Page 11 of 11 



TABLE OF CONENTS 



U.S. Patent No. 5,077,736 to Dunphy, Jr. et al 1 

U.S. Patent No. 5,737,510 to Kakuta et al 2 

U.S. Patent No. 6,058,489 to Schultz et al 3 

U.S. Patent Application Publication No. 2002/0174296 to Ulrich et al 4 

U.S. Patent Application Publication No. 2005/0108475 to Yamamoto 5 

Japanese Application Publication No.: JP-09016343A to Kyoichi et al 6 

60587895 vl 



MicroPatent PatSearch JP09016343A 



1/2 K — v 



i.ab[ 

?.dBF 
5. hie 



H < 



Home Search List First Prev 



Go to ] [ 



M M 



Next Last 



□ Include 



MicroPatent® PatSearch Fulltext: Record 1 of 1 



Search scope: JP (bibliographic data only) 
Years: 1981-2005 

Patent/Publication No.: ((JP09016343)) 



fpeT This Patent " f " " Family Lookup ~ 



Find Similar 



" Legal Status 



B§B- t JM\ 
' Hal 




Go to first matchin g text 

JP09016343 A 
DISK DRIVE SYSTEM 

TOSHIBA CORP 

Abstract: 

PURPOSE: To improve the 
mounting density of disk drives in 
the disk array sub-system of a 
RAID system. CONSTITUTION: 
This disk array sub-system is 
provided for operating a system 
by recovering the data of a fault 
disk drive 10c3 based on the 
parity data of a parity disk 10d3 
when any fault is generated at a 
certain disk drive 10c3 or the like, 
disk drives 10a1-10a3 or the like 

are connected to plural SCSII/F 12 connected with a disk controller 2 three 
by three and made into a unit and plural exchange units 13a-13e are 
provided to be exchanged for each unit. On the other hand, when trouble 
is generated at a certain unit 13c, the disk controller 2 writes the recovered 
data and the data of the other disk drives 10 in the unit 13c in a spare unit 
13e and operates them. 

Inventor(s): 

SASAMOTO KYOICHI 
KIHARA JUNICHI 

Application No. 07166347 JP07166347 JP, Filed 19950630, A1 Published 
19970117 



Click here for larger image. 



Infl Class: G06F00306 

G06F01216 G11B01902 G11B01904 G11B02010 

Patents Citing This One (1): 

W09936911 A1 19990722 MATSUSHITA ELECTRIC INDUSTRIAL 
CO., LTD. 

AV DATA INPUT/OUTPUT DEVICE 



http:/ / www.micropat.com/ cgi-bin/ pslist 



05/08/08 



4$gfW9- 1 6 3 4 3 



Q9B*mmm (jp> (12) ^ M 4^ ffr t& $g (a) oufHHmMW 

#SW9- 16343 

(43)^5BB ^9^(1997) 1^170 



(51) IntCl. 6 

G 0 6 F 3/06 
12/16 

G11B 19/02 
19/04 
20/10 



wwm^ frftmwmn f i 

5 4 0 G 0 6 F 3/06 

3 2 0 7623-5B 12/16 

5 0 1 G 1 1 B 19/02 

5 0 1 19/04 

7736-5D 20/10 



5 4 0 
3 2 0L 
5 0 1 F 
5 0 1 P 
D 

^Effif^ *8f* m&m<D®:4 OL (<£ 7 K> 



<21>tfMSSHf 


$$^F7- 166347 


(7DBIPA 


000003078 


(22) HUH B 








¥^7 $5(1995) 6 H30B 




»iS?;iim;ii*sfifr^K*;MBT72#s& 






(72)fg91# 
























(72) ^mm 


TfcM 






















(74)f$SA 





(54) &£m<o&m T-cx?K7-r^>xfA 



(57) 

[169] RA I D^Sof^Xi'JH^yXfA 

l 0d3©/\°U5V^-^£»;:i£l»7M'X^ h*7< 
^1 0c3©^— ^£«7cLT^X5\k£S/rr-5t><DT 

CSII/F 1 2t*nfn3#^Of -f^J K 7 <^ 
1 0al~l 0a3*tif*»|«bT3.= y MfcU -^©.n.- 
v h*ffifcSai"r*J:5*»03!aUi.=y h 1 3 a~ l 
3e^t5-*, TVx^ni^hn — 72«, 

-^^-^ h i 3 c^©i©7-fx^ K^-f :/i 




- 1 - 



2004 11 04 12:11 



^53^9 - 1 6 3 4 3 



^ Ky-f^X^ACiSHT^ 

MIBS-t^C X ? ft 5-f 7 €r ^HcojiJ^fc 

A. 

[»#J*2] »5ft<S 1 ISfcCD^ X£ fty-f ^yXf 
Bf, WIBAU^^x-^**^#^-^fi:C^-^ 

Sfr EBf e if)V~ fit l x z h 7 -f :7*£?ijss 

U ME^X^n>hp-5fc^fLx»^;i/-7 p iacD 

i *. mmtfji-ym \z mmn Uf^f^x^cAUf 
?j\'-zfmmz7 : -$'mm$:m?f?2>7 : jX2zi > h n 

T, 

U *HE7 f -cx^ri>hp-5}c*|-LT«^-7 r mo5 



WfBxi' X i7 p > f- p - ^ ft, 

U fOAUf-faz? McffiWP.- -y hCD^^Xi7 H 

wtB/'tu^-cPL- ho^jfc-r-STVxi? K^-ry*^ 

T. mTlB7^-^a7c¥g^J:0«7C^tlfct5c|*^x^ 
15 MfB3fcB7^X;7 F7-f^It5aZ7 f-ftWflf}©^ 

-yx^ h*7-f zrcDf— ^^miBx^TP.--> h©-e*v? 
i, 

WIB#7^-^(DS^iiSnfctflIBX^7P--y h^MIB 
20 Wt-<X^ F7-fy©St5azy hODftMtLT 
•> X r A ^ If f 5 flif g t * II Lit e i 5#f i 
tlif-TXi/ H5< y->XrA. 
[fS9§©l¥8fl&gftl§l!] 
[0 0 0 1] 

X^yXfAlcHtl,. 
[0 0 0 2] 

[££*©S$ff] Se^f,, R A I DJSOj^ X^7 i^X 

ffi#^©^X:73^gftfc{g<&^g 

35 [0 0 0 3] H4lCSr«fc3»C, «C0f^Xi?7H 
-tf-^X^Afci, fi*©T-fXi?f- , 7'f7*4 1a'>-4 1 
e ©i£e£ig^ LTt'C X ^ H ^ 1 ^^SJftf 
5ffitl/T#ar»/ f>4 2 a~4 2 e(*gtf§L, -£ 
*l£=^tf*y N4 0 (D&ffi$>2>Wt&W\zmr>T— &\ 
40 (TWtK) C*«r*«fc5fcLT^S. 

[0 0 0 4] :ffl*^, S'XirAtfafl**^ fe^ar 
7hOf-{X^lt7'f7 , ^WLTt) 1 ^tb'*yf>4 
0©S®<W©|p*H^n^TCDP.i:-/ h 4 2 a~4 2 
e^Sti, Sfc©^^ Xi7 ft^-f ^©n.- - y h^^fc® 

[0 0 0 5] tC^T, ®flt, ^©acD^fX^TU-f 

i * (D^rm it. E*'&Z> Wft e 

50 fBBBMi^T^ bf^y h4 OF'vlfc^-f'X^ fty-fy© 
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^-yH4 2a~4 2e§EfLftt, n>hn-7^ 
*®^«&<i:©p.--.y h4 4£iEB-t&<i:> ^©ftg&X 

[0 0 0 6] 

[0 0 0 7] f^f^? ^©3SKItt*S&* 

S^SiSbT, ^-frtf^y h©JWT#?jn5»-»$:©xV 
X:7 F5-T:/£|EBU -?-ft£n>Fn-7©--f 
i-xfcgaita r snsjjJ, £©*§-&, £*© 
tyX? K 7 -f IT J; v^J: 5 1;^ 1 7 h 

>*:7x-X;fc&Sfc|$'xVxi' K^'f y^^O^-Ti, 

^©t^fcyi* x^sg^u n—r >^x-xfc«^ 

K ^< ^**82-r«to^k: titrate t> t ^ 5 ni«tt 7 
[0 0 0 8] *^iHiio<t56afiSMt5&ie)i: 

[0 0 0 9] 

fca6C> Ht;fcJgliB«©x-i'X:57 H5'f^>XfAH 
ttttrtfcttKOx^X* F7-f :/£:. .nSr^X^H 
^-fy^m^mz^/ji'—zfitv. s-^-:/©^©- 

^K^'Jx-f x— ;?£§efiiU i£|5f^£fl#, WIEAUx 
x— ^Sa^^JP-^ffiC^-^Sfc^TSx-f 

xAK*3^T\ MS2&xVX^ F^X*^— Xffl© 
* i J6TSt(fBx -r X 9 n > h p - =? 1» b T*ISJ 
g^cn-y MfcbTfc* bTV>5. 
[0 0 10] £fcii?JfcJg2He«©xVX* F^f X>X 
xA«» W^lfa«(05r^X^ F^-f Xv-XxAt;:* 
<^T. WfB^X^3>hn— rL-«yh^fcbfc+ 

[0 0 11] £S.K»#Jg3g2f&©7VX ; 27 H7-T^> 
XxAte, i^CMOf^X^K^-f/i:, 11*16 



7cT £x^X^P>hn-7i£l£ttT&£7VX;7 H 

fcf^X^H^I-^Jit, ffifBx-f X?P>Ku- 
7 b T « 7ffl <D3m\Z $ £ £>T«J& § ffi 
05 Jfta=yhSi)Jtt5t*l:, IHHBxVx*=i>Fn- 
^tt, StrfBIMi5:(75 cd ^> — o©y J i'X£7 F^-f^SS: 

10 **&mt*T'-*itL7v£WLt.. m?.7"-?®.7z^mz 

xX^A$31ffi-rS0Jffll^g:t<&^r«bT^S. 
[0 0 12] £fcf»#JS4fBtt©:r^X^ F7-f l/^X 

tAH tt#rtfcl«R©5Vx* F^-f -ft. z\n^ 

20 ^X^ F^-f 7*ffil£8m\Ztf)\,— -?ik\s, t<Dtf)\>— 
-fm& \z =r— 9 jiim £ *ff f -5 x 1" X ^ n > F n - 7 i 

B^gfcttfcxVP-y-ftbfcxVx^ K9-f r/SJWtu 
MfBx-f X? n > F n— ^ (cMbTteiOl/— 7Tb1<d?ij# 

Mf3xi'Xi7P>hD-9tt, MfSKi£c75:x--y h©^ 

\zm<D=L~y \-<D=T4-X5 F^-l* X*^i&»b/t<ii*©/1 

30 x— ^S3©fM&<»:, ^5az7 h^Tr-f Xi? F^-fX 
fimmVfct^iZ, mflBA'UT-'fP-n-y hcDMjEST-2.x 
f Xi7 F7<l/^6!ttlfB/^Ux^x-^£^.ffiU -e 
tlSSfc&JtxVX^ h , 7'fy'©f- ^S«7cT-5x— 

35 ^--y htbT, mia'7 f -^tt7C*SKJ:0«7c**ifc 
iRBr-fX^ F^^ y^f— ^^tflfBX-^TP-- y 

£> WflB®:»x-f X^ h*7-f 7*Wl.a-7 Fp^coffi 
®r-fX^ f^-I'^x— ^*SSEX^T3.-y 

40 n^tiMjts-rsx-fx^ F*7-r ^"tc##iitj^ 2 ©#ix 

hSWIBi^l^txi'X^ K7-f^ffllf5iZ7 h©ft# 
A i b T ->X y A $51fflT * ft i b T H 

45 [0 0 1 3] 

iipmi m&m 1 fBm©^?gT«. m^.^^ x^ h ^ 

§T-fX^ h'7-r7'ttT^X^3>hn- 7t*fbT^ 

ji- zfm (D mm \z s t #> xmm. s se 1 3. - y h ^ s nx 

50 
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[0 0 14] LfcibT, *5azyK*i0f-i'Xi'H 

[0 0 15] S&8»*5l2ffi«©5B«Ttt, Mb 
[0 0 16] *6fc«#q|3IE«©*WT?tt, »&©* 

n «j -tv x-f x ^ ©a u 5=-^ ^-^ zmzmv^j t, z> 

[0 0 17] ^LT^oaTc^nfc^-^i, SWtV 
<<Xt> F^'fyom-tZZL—y N©ft#;L£LTIMffll^ 

[oo 18] -r&fr-fe. a&^n.-y h-e®:»^*@e:s 

[0 0 19] Lfctfz>T, »iT-fX^K7'fy0It 
[0 0 2 0] Sfcff*3S4fB«CD??HJ5T-«, *SS&:©4>© 

U -r-V X i 7 ©A iJf^T-^ £*tCffi©7V X ? H 

5-r -7<Dy*-<*?<7)n ij ^ ^ x », ^ ^frtint, ftp*?* 

[0 0 2 1] T^t^ St*. *7C*nfcy-^**. Jgl 

[0 0 2 2] ■tLT«-7 f -^©«#asna:X^7a- 
[0 0 2 3] Lfc^T, SW^r-fX:? K^-r^WiB-r 



5. 

[0 0 2 4] ±BBfc«kr), ft»f^^ K9-f :/£§rL 

05 ^A®jf^tfT?fe^l©rL-u/ M::S£®£-§-A ■&£<!:;&:< 52 
[0 0 2 5] JS«jfftP#fctefcl&»j&*fttffc 

10 [0 0 2 6] 

[0 0 2 7] Hl»4*»Wfc«*— 3^lBHH07 f -f^^7 
15 [0 0 2 8] HBIfccfetvr, lB*X^gfT*D, «il 
0. R A I D^tg$<Sx.fc-x r ^7.^7U"f ©SMSBT 

20 0, ('JcOfiJfflStl^^^'J-CS-S. 5tt 

AUTVttflfiEjB&T&o, ra i vmmzm-j^nvy- 

-fX^H^ytftf) 1 0dl~l 0d3^ift35®L» 
25 §7K^-^CftSf>fXi'K7'f^ (SStBrY 

2 H5-f ^1 0dl~l 0d3^t'^f,AU^i'x r -^*K 

*tai/. t ©r-i'sscwf ^x^ K7-ryof- 

:?£«7nU X^7r-fX^ 1 0el~ 1 0e3&££#^ 
30 &frfc£>©fl5«£ff 5. 6 B/ty 7T*M@g§-e^i3. 
%77^tU S-ftW-r-SfeWtrab-S. 7 
77/tUT*D. T^X^K^^^ei^LfcT 
-^*-»Wfc#W4^y 7 7 'J T»5. 8tt5r 
^X^-O^x-XEgS (RT-f>^7i-X^I/P 

35 t^f) t&o, f^x^K^-rrioi/F *mw?z> 

flJOI/F fc©T*«. 1 0al~l 0e3f£5V 

h'^-r x-rr$>io, 7^x73>hD-7 2(aos 

C S I I/F 12 SrSDTbfy hr—PtfV— Y/v^ Y 
40 ^n-5o t£.^^7.0 H7< y 1 0dl~l 0d3t«, * 

n-eno^-^Au^^^-^iJgBe^n*. 1 1 

tt*Xh«fi<SPJ©SCS I I/F T$>D, ^Xhtili 
©I/F -Cfc*. 1 2«^X^ K^yflCSCS I 1/ 
FTfeO, 1^07W^-7l*l©f^X^F7-f7 

45 7 r 'fXi7n>hn-5 2^iS^e.nTV^-£) <> l 

3 a~ 1 3 e BXWfit^5St©aay Ft* D, 

-fXi'h'7'f7lO»l~l OM&f&iR^L-Cgl/j&Sft 
3?^©¥fi<t/j;S©«li©?ij^fi: (irL->^ 
50 h) 14a~14cH7K^-7*T$0, 
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0, RA I DffiSfg^ct OAU^^f 35VX^ H 

[0 0 2 9] ZZLT\ RAID«igl:oUTffi?!t5. 
[0 0 3 0] — mz, RAIDlf^I/^;i/itm 
U^;H (RAIDl) *>SU"*;P5 (RAID5) & 

[0 0 3 1] RAIDl fl fi£*cfcOjK<Sffl*nT^ 

££«rf5*><0) 
[0 0 3 2] RAID2H ^^'JCTLtfUttf* 

at^r-^HDD (/V-KtVX^ H9<^) 
KStU E C C f i y ^ r-^ ia-5«R#Ofx y ^ 

HDD*jLfiwjpb, e c cmm\z£ o "t-$ &m7t-f 

[0 0 3 3] RAID3H U 8 5r-^ £X h 5 y tf 
>^i:±t)««:#©HDDl:MbT»lttn, *fcc 

SrttJllU 7 f -^*«7C-r*«tlT*S. Xb^tf> 
^IMXtt* l/Whfeb<^Py^7TS^ 

f-^^a»#oHDDi:»LT;t7 wwiftttsns 

d<Z)«SBO^U^ htt, HDDWtlTA°7l/ 

[0 0 3 4] RAID4H R A I D 3 £ h 5 

y t:>^ + /VJf^»MOHDDStt5^ ^<OXh 
9 y tf > ar-fr-f XsWtbttW* * < KJ£ * gx ft 

1 @tf>OL— ifT^izXWU RAID3#7i/^^jcr) 
HDD^7WH:7^tX*h50l:»UTRA I D 
4T11 7 h 5 y t:>W X*t*t ^&67 K 
-»©HDDO*fc7^tXSil5 9 ^MO^Uy 
h \t 1 EOrL— tf 7 t?±XWY V<i F^ICO — g|$<£>H 

-tf7*izXj&tnJ*B£fc0, tt»U^xxh<7)^B#*ff 
**"5IfB£:fca. IftWfclllMMty ija- 

[0 0 3 5] RAID5ft R A I D 3 £ [ftf£(7)X h 5 

T^f-^*t5ttt5HDD^i£Sntf:, 7Krt 
CDSH D D /I U 5r ^ ^MLTW *«ffi-C 

£G>aMB©*U v M4, RA I D4^Uf-fH 
DDa*H£$nT^£&«>, ^'Jf^HDDW 
^ir^^ttffitt&^h^y^iascofcWL, R A I 



[0 0 3 6] ^f:@2 t#lLT:^X^7Ki}- 
05 ^X^AOl&fPSRWrs. 

[0 0 3 7] gl2[:sti;5f:, z.<d^^ x^y k u- 

"r-iT.*? F5-f y 1 Oc3&i:a*8H*l,;fc»&, 
3>hD-72fl SfclfcUfcx-fX* h*^<^l 0c3£ 
10 H-C7W^Wl4c (AUf^SMnM 
£&5 5^X27 H5-f 7<Oif)V—-f) \zmTZ&BLfz 
x-fX^ K5-f ^ 1 0c3£W<£>7^Xi7 K^-f ;/ 1 0a 
3, 10b3, 1 Od30|*g* ( "1" , "0"&£(Dtry 

15 T, 5VX# H9^f y 1 0a3, 1 0 b3<D tf y Kt*— 
*<aW«fcaft*Ut0, X^ H9< ^1 0d3(D^UT- 
^£jt*Srr«C:£fccfcD, WUcF7< yc^rt 
$ (^-^) £HtgU ■C-O'r— ^Sr/ty^r«»iaK 

20 [0 0 3 8] tt^T, 7 s ^Xi7rr>hD — 72H 

t^X^ h + 7^yi 0c3^*fiS-r^X^T3.-^ hi 3 
eft<^^Xi7 H9<y (X^7f^X^ K7<^) 1 
0e3fc»*i&tJ. 
25 [0 0 3 9] *Cr^X^3>hD-72H SH*5*>f 
X27 K7^yi 0c3£|^— Oar^ M 3c (D-tecB-xV 

x^H^^yiocu i oa<Dfo®-*^n^tmifct2> 

X^7a- 7 h l 3 e^f ^X^7 H7^yi OeK 1 

30 mcnhT— MSfeiftt, *Xh8il*507i7t^I 
^a^i*^^ x^n>hp-^2d^ff-r^>o 

[0040] cn6©ieE«a£*9ffla3jt^T'r* 

£, Sfc»^Xi7 K^-f ^1 0c3«r^trn.-y h l 3 c 
X^7a-7 h 1 3 e \Z<^r>5t±\ziXm^n 
35 Z^vlZfeQ&m'rJ X?(D3L-y M3c tt^Stl 

[0 0 4 1] L,fc*t^T, &|3§^X^ K5-fyi 0c3 

1 0 c3£iR#b fenny h 1 3 c S C S I I/F 12 
40 J&^ftSbfci^T'b, X^7ary h l 3 e fc±0* 

1 0c3*^»ir^JKtff^^£[^«fc^X^A^#:*t^ 
45 [0 0 4.2] Z.ZLT\ fe bSe*<^©J»^CD^ dco 
TcD-x^X^ K7^yi:<toTf«fSn5fe©©, 

50 ^fc«e>, ^7hftiit, x^7«i^£n&^ofc 
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T z> $ <o®.yt®Mifi$kl& £ n * <t k & o, cco« 

[0043] — ^ *mmmT*\$, i^-i/f fcaaasn 
t> m mi sstt * # a % d & 

-f * * F 5 *f 7<Dmmm 09mitl/TH»T**J;3K: 

[0 0 4 4] SfciSBaz7M3c$SCSII/F 1 
2^^SiLfcifl:y-<X^4bTt), |WJ — i/f £ 
»tt£nT^££T<©TVX# H5-f y 1 Ocl— 1 0 c3 

[0 0 4 5] C<DJ;5tC*^Sg^JO^X^T Wlj-y 
f/X^AtCcfcn^ 2-&R±c£>7^X^ K^-f y 1 Oal 
-1 0a3£SCS I I/F 1 2lC«R»«bTUz^ h 

-yM3a-13e 4"l:X^7az7 M 3 e 

1 3 c^X^ H5-f y 1 0c3&£**SS:»Lfci€r, 
KKcbTcT^X^ K^-f ^1 0c3CD^-^^^7cUT*f 
/ST^x^t/SOtVx^ K^<yi 0e3fc§^i£#. 

is, sfe^x-rx^ H^-ry i o cz*&mvrc3--y h i 

3 cftOffiCD-r^X^ F5^yi OcK 10c2co^— ^ 
SrX^yrt.--/ h l 3 e^nt'n^x^ K7<y 

lOeh 10e2^ntr— X^7^-7M3e^ 
ifcckfl* ^XxAie«tTt>ttl!Bfc« 
mcta<»|»T^^yK7<^l 0c3£n.--, h 

1 3 c ^iSafef * £ ch^pTfgch^^o 

[0 0 4 6] VTc^^X, EmcS-Tck'Sfc, ffiSco^ 
^X^K7^7l 0al-l 0a3*^fcf*y h2 0 |*J(£> 
*?T*:£fik:iK^L]fc:i— y h l 3 a*7 WttK:** 

X4 5£t=WX^ F7<^Igx^tLTfi(: 
[0 0 4 7] rnfc±D^Xi7 K^-f 7is7.T&<Dn 

[0 0 4 8] &*±e*is«-e , tt, raidiiw 

[0 0 4 9] 



{b^nxv^oT, 7-{7^3>hD-7^e)^-7h 
^ -r 7^<o&mifiiz < u *) mmm$& z. s a < a * . 

tf:f^x?3>hn-7«(Ot^S^-y h£ 
[0 0 5 0] a6fc|»*J|3IBtl©»gBtJ:ntf, Htc 
15 ^X^ F^^tcS^&^nT, fiff^OL— y h#i&»7* 

[0051] s&«**4E«©5eg8^J:na, «tl£ 

20 tlfcx-^tt, Sf, f§l<2«&^i£K£9X^7:i- 

»2©»&¥RfccfcD, Wf^X^F7<^Stl) 
^ hftcoffi^^X^ K^-Y^tf)^— ^)JtX^7a 

— * ho^n-?n*fiST^^^x^ 

25 tlT, ^©X^7a- 7 h#*$fcf^7^X^ K^-f ?<DM 

[0 0 5 2] ±f3^J:t), SSflt^Xi? y*«rU 
-fX^i^<^0, vX^ASjfpifTfeffiOaL--/ 

[0053] mu&tkmzmz&w&R&te 
35 ^*sa»**raj±-r* 

[mi] *9£w\z&z>—mmm<Dy : jz>2 7 kd-^> 
[02] cio^^x^zu-r^y^x^-Acosjf^^TK-r 

40 BT*5. 

IH3] :CD7^^7Kli'7yXfA^^ fi 
#rtfc«»(07VXi7 K7<y**8L&WSStBT 

[04] tS*CD^^X^7l/-rityvX^AC0^^J^ 
45 StHTS&S, 

l'-*Xh$I, 2-ra^3>hP-7> 3-^n 
50 t'^X^I/F IhIK, 9-#XH/F BR, 
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^K^-f^ 11, 12 -SCSI I/F, 13 a- 13 
e '■■3£i%^&ZL-y 1 4 a- 1 4 c —7 U-f 
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